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Description 

REVERSE GATE FOR A WATERCRAFT 

Cross Reference to Related Applications 

[0001] The present application claims the benefit of U.S. Ser. No. 

60/478,389. 
Background of Invention 

[0002] The present invention relates generally to marine propul- 
sion systems, and more particularly, to a reverse gate for 
a twin jet drive marine propulsion system. 

[0003] Marine vessels can be equipped with a variety of propul- 
sion systems. One such system is a water jet. A water jet 
system intakes water from a body of water and propels it 
from a generally aft position of the vessel. The propulsion 
of water provides the motive force to the watercraft. Water 
jet systems generally include an engine, a stationary noz- 
zle, an impeller, a steering nozzle, and some form of a re- 
verse gate. A twin jet drive system generally includes two 
such systems. 

[0004] The steering nozzle is generally pivotably attached to the 



stationary nozzle or a fixed portion of the watercraft and 
provides directional discharge therefrom. The directional 
discharge is controlled by an operator and facilitates 
steering of the vessel when the vessel is operated in a for- 
ward direction. A reverse gate is generally pivotally at- 
tached to the steering nozzle and rotates relative thereto. 
Reverse gates typically redirect water from the steering 
nozzle in a downward and forward direction. 
[0005] The forward discharge of water from the reverse gate pro- 
vides a neutral and/or reverse thrust to the watercraft. 
When a forward direction of travel is desired, the reverse 
gate is generally positioned in an inoperative position. 
The inoperative position is generally defined as having the 
reverse gate removed from the discharge flow of the 
steering nozzle. When a reverse or neutral direction of 
travel is desired, the reverse gate is rotated to redirect the 
flow from the steering nozzle either under the vessel or 
into a vertical plane. Neutral direction of travel is achieved 
by redirecting a portion of the flow discharged from the 
steering nozzle such that the reverse gate generates a re- 
verse thrust that is substantially similar to the forward 
thrust generated by the portion of the flow not redirected 
by the reverse gate. Reverse is achieved by rotating the 



reverse gate further into the discharge flow from the 
steering nozzle so that the net thrust is in the reverse di- 
rection. Such redirection of flow from the steering nozzle 
effectively slows and/or reverses the direction of travel of 
the watercraft. 

[0006] steering of the watercraft, when in reverse or neutral, is 
accomplished by rotation of the steering nozzle with the 
reverse gate attached thereto. Such a construction re- 
quires complex linkage mechanisms to accommodate the 
two planes of rotation of the reverse gate relative to the 
watercraft. Additionally, having the steering nozzle and 
the reverse gate attached to one another requires that the 
reverse gate be removed in order to remove the steering 
nozzle from the vessel. Reverse gates that redirect the 
discharge from the steering nozzle under the vessel, or in 
a vertical direction, are also inefficient for steering of the 
watercraft when in the reverse or neutral travel directions. 
These systems may be advantageous to stopping a water- 
craft, however, they are inefficient for steering of the ves- 
sel in reverse directions. 

[0007] Reverse gates are typically designed for operation in wa- 
tercraft with single jets and are not optimized for twin jet 
installations. Particularly, in twin jet watercraft equipped 



with reverse gates that are secured thereto independent of 
the steering nozzle, a significant portion of the flow is not 
used effectively. That is, there can be an interference be- 
tween the inboard portion of the reverse flow and the 
transom of the boat. This interference also creates ineffi- 
ciencies in the neutral and reverse operating conditions of 
a watercraft so equipped. 
[0008] it would therefore be desirable to design a system and 

method capable of providing a reverse gate for a twin jet 
watercraft so that the reverse gate is secured thereto in- 
dependent of the steering nozzle and wherein the reverse 
gate provides both improved reverse thrust and steering 

for reverse operation of the watercraft. 
Brief Description of Invention 

[0009] The present invention is directed to a reverse gate for a 
jet propelled watercraft that solves the aforementioned 
problems. The present invention provides a reverse gate 
that is rotatably attached to a watercraft such that the re- 
verse gate can be rotated into a flow discharged from a 
steering nozzle. The reverse gate is attached to the water- 
craft such that the position of the reverse gate relative to 
the watercraft is independent of the position of the steer- 
ing nozzle. The reverse gate includes an apex that is off- 



set from a center of the gate and is constructed to gener- 
ate variable lateral thrusts therefrom. The position of the 
steering nozzle relative to the reverse gates determines 
the cumulative lateral thrust exerted on the watercraft and 
provides reverse steering thereto. 

[0010] Therefore, in accordance with one aspect of the present 
invention, a reverse gate includes a first scoop having an 
inlet and an outlet and a second scoop also having an in- 
let and an outlet. The inlet of the first scoop intersects the 
inlet of the second scoop and forms an apex thereat. The 
apex is offset from a center of the reverse gate and 
thereby discharges a proportional amount of the water 
that impinges thereupon from a steering nozzle. 

[001 1] | n accordance with another aspect of the present inven- 
tion, a reverse gate assembly for a watercraft includes a 
steering nozzle pivotably attached to the watercraft and 
having a center axis therethrough. The reverse gate in- 
cludes a first curved section and a second curved section 
attached thereto and a divider located between the first 
and the second curved sections. The divider is offset from 
the center axis of the steering nozzle. The first curved 
section produces a first discharge of water that is greater 
than a second discharge of water from the second curved 



section when the steering nozzle is oriented normal to the 
reverse gate. 

[0012] | n accordance with a further aspect of the present inven- 
tion, a jet-propulsion system of a watercraft includes a 
steering nozzle rotatably attached to a first outlet. A re- 
verse gate is attached to the first outlet and includes an 
apex that is offset from a midpoint of the reverse gate 
and a center of the steering nozzle such that more water 
is directed towards the midpoint of the reverse gate when 
the steering nozzle is oriented perpendicular thereto 
thereby exerting lateral thrust on the watercraft. 

[0013] | n accordance with yet another aspect of the present in- 
vention, a method of providing a steering control to a wa- 
tercraft is disclosed which includes, providing a reverse 
gate in a flow from a steering nozzle, separating the flow 
across the reverse gate into a first and second flow, and 
directing the first flow in a direction generally opposite to 
the flow from the steering nozzle when the steering noz- 
zle is generally perpendicular to the reverse gate. The 
second flow is redirected by the reverse gate in a second 
direction generally perpendicular to the flow from the 
steering nozzle and; wherein the first flow is generally 
greater than the second flow when the steering nozzle is 



generally perpendicular to the reverse gate. 

[0014] | n accordance with a further aspect of the present inven- 
tion, a reverse gate includes a first scoop having an inlet 
and an outlet and a second scoop also having an inlet and 
an outlet. The inlet of the first scoop intersects the inlet of 
the second scoop and forms an apex thereat. A mounting 
arrangement mounts the reverse gate about a nozzle so 
that the apex of the reverse gate is offset relative to the 
nozzle that the reverse gate is mounted to. Such a con- 
struction divides a flow impinged on the reverse gate into 
a first, lateral and reverse, component, and a second, pri- 
marily lateral, component. 

[0015] Various other features, objects and advantages of the 

present invention will be made apparent from the follow- 
ing detailed description and the drawings. 
Brief Description of Drawings 

[0016] The drawings illustrate one preferred embodiment 

presently contemplated for carrying out the invention. 
[0017] | n t ne drawings: 

[0018] pig. 1 is a perspective view of a watercraft jet assembly 

according to the present invention. 
[0019] pig. 2 is a perspective view of the jet assembly shown in 



Fig. 1 with the steering nozzles directed to one side 
thereof. 

[0020] pig. 3 is a top cross-sectional view of the jet assembly 

shown in Fig. 1. 
[0021] pig. 4 is a top cross-sectional view of the jet assembly 

shown in Fig. 2. 

[0022] Fig. 5 is a perspective view of the jet assembly shown in 
Fig. 1 with the reverse gates rotated upward. 

[0023] Fig. 6 is a perspective view of the inner surface of reverse 
gates of a portion of the jet assembly shown in Fig. 1. 

[0024] Fig. 7 is a front perspective view of a reverse gate for a 
watercraft in accordance with the present invention. 

[0025] Fig. 8 is a rear perspective view of the reverse gate for a 
watercraft of Fig. 7. 

[0026] Fig. 9 is a front elevational view of the reverse gate for a 
watercraft of Fig. 7. 

[0027] Fig. 10 is a top plan view of the reverse gate for a water- 
craft of Fig. 7. 

[0028] Fig. 11 is a bottom plan view of the reverse gate for a wa- 
tercraft of Fig. 7. 

[0029] Fig. 12 is a left side elevational view of the reverse gate 
for a watercraft of Fig. 7. 

[0030] Fig. 13 is a right side elevational view of the reverse gate 



for a watercraft of Fig. 7. 

[0031] pig. 14 is a rear elevational view of the reverse gate for a 

watercraft of Fig. 7. 
Detailed Description 

[0032] pig. 1 shows a stern section 12 of a watercraft 10 having a 
pair of jet assemblies 14, 16 which protrude from stern 
section 12 and generate a water jet that propels watercraft 
10 through a water body such as a lake. Jet assembly 14 
includes a stator nozzle 18, a steering nozzle 20, and a 
reverse gate 22. Stator nozzle 18 extends from stern sec- 
tion 12 of watercraft 10 and directs water flow into steer- 
ing nozzle 20. A pivot joint 24 connects steering nozzle 
20 to stator nozzle 18 and allows for rotation therebe- 
tween. Steering nozzle 20 also include a control arm 26 
adapted to be connected to a steering linkage 28. Steering 
linkage 28 is constructed to be connected to an operator 
input, such as a steering wheel, and effectuate the rota- 
tion of steering nozzle 20 about pivot joint 24 relative to 
stator nozzle 18. The rotation of steering nozzle 20 pro- 
vides an operator with the ability to control the direction 
of travel of the watercraft when traveling in a generally 
forward direction. Reverse gate 22 is disposed aft of the 
steering nozzle 20 and is pivotably connected to water- 



craft 10 so that it can be rotated into a discharge of water 
from steering nozzle 20 and provide a reverse thrust to 
the watercraft, as will hereinafter be described in more 
detail. 

[0033] similar to the description above, jet assembly 16 also in- 
cludes a stator nozzle 30, a steering nozzle 32, and a re- 
verse gate 34. Steering nozzle 32 is pivotably connected 
to stator nozzle 30 about a pivot joint 36 and also in- 
cludes a control arm 38. Control arm 38 also includes a 
steering linkage 40 interconnected to steering linkage 28 
of jet assembly 14 such that an operator input, such as 
the turning of a steering wheel, controls the rotation of 
both steering nozzles 20, 32 relative to stator nozzles 18, 
30, respectively. It is envisioned that such linkage could 
be mechanical, hydraulic, electrical, or any combination 
thereof. As such, steering nozzles 20, 32 rotate in unison 
as a result of a single operator controlled input. 

[0034] Reverse gate 22 of jet assembly 14 includes a first scoop 
42 and a second scoop 44 which are connected at an apex 
46 or divider. First scoop 42 extends from apex 46 to an 
opening 48 which directs a flow therethrough partially to- 
wards watercraft 10. The scoop shape of the first and sec- 
ond scoops is formed by curving the surface of the scoop 



about a first and a second axis thereby forming a cupped, 
or scoop shape. Such a construction provides a reverse 
thrust indicated by arrow 50 and a lateral thrust indicated 
by arrow 52 to watercraft 10 when steering nozzle 20 di- 
rects a flow into first scoop 42 of reverse gate 22. Second 
scoop 44 also extends from apex 46 to an opening 54 
which directs a flow therethrough toward a center axis 56 
of watercraft 10 and imparts a lateral thrust indicated by 
arrow 58 thereon. Lateral thrust 58 is generally smaller in 
magnitude than that of lateral thrust 52 when steering 
nozzle 20 is oriented perpendicular to reverse gate 22. 

[0035] Reverse gate 22 includes a first mounting arm 60 about 

opening 48 and a second mounting arm 62 about opening 
54 which are constructed to pivotally connect reverse gate 
22 to watercraft 10. A first pivot pin 64 and a second 
pivot pin 66 connect first mounting arm 60 and second 
mounting arm 62 of reverse gate 22 to watercraft 10 such 
that reverse gate 22 can be rotated from a position di- 
rectly aft steering nozzle 20, as shown in Fig. 1, and to a 
position above steering nozzle 20 and out of the way of a 
flow discharged therefrom, as shown in Fig. 5. 

[0036] it should be apparent from Fig. 1 that the construction of 
reverse gate 34 of jet assembly 16 is substantially similar 



to reverse gate 22 and secured to watercraft 10 in a gen- 
erally mirrored relationship. Reverse gate 34 includes a 
first scoop 68, a second scoop 70, and an apex 72, or di- 
vider, formed therebetween. First scoop 68 includes an 
opening 74 and a mounting arm 76 formed thereabout 
connected to watercraft 10 at first pivot pin 78. A second 
pivot pin 80 connects a control and mounting arm 82 of 
reverse gate 34 to watercraft 10 by extending about an 
opening 84 of second scoop 70 of reverse gate 34. Re- 
verse gate 34 includes a control linkage 86 attached 
thereto and controlled by an operator. Control linkage 86 
is used to establish the position of reverse gate 34 relative 
to steering nozzle 32. A linkage member 88 connects re- 
verse gate 34 to reverse gate 22 such that rotation of re- 
verse gate 34 by control linkage 86 also rotates reverse 
gate 22 relative to steering nozzle 20 and watercraft 10. 
Such a construction allows a single control linkage to con- 
trol the position of both reverse gates 22 and 34 relative 
to steering nozzles 20 and 32. It is understood that hav- 
ing a single control linkage is shown by way of example 
and it is disclosed that each of the reverse gates could, if 
desired, have individual control linkages rather than a 
linking member therebetween. 



[0037] Therefore, when an operator desires watercraft 10 to 
travel in a generally forward direction, reverse gates 22 
and 34 are rotated out of the way of a flow from steering 
nozzles 20 and 32 and when an operator desires water- 
craft 10 to travel in a neutral to reverse direction, reverse 
gates 22 and 34 are rotated into the flow from steering 
nozzles 20 and 32 and thereby subjects watercraft 10 to 
the thrusts associated with the arrows 50, 52, and 58. 

[0038] pig. 2 shows jet assemblies 14, 16 with steering nozzles 
20, 32 directed to one side of reverse gates 22, 34, re- 
spectively. Reverse gate 22 is rotated into the flow from 
steering nozzle 20 such that a majority of the flow there- 
into is directed into second scoop 44 and discharged from 
outlet 54. A majority of the flow from steering nozzle 32 
of jet assembly 16 is directed into first scoop 68 of re- 
verse gate 34 and discharged therefrom at outlet 74. As 
will be discussed in reference to Fig. 4, it should be ap- 
parent that such an orientation of steering nozzles 20, 32 
relative to reverse gates 22, 34 provides a cumulative 
thrust to watercraft 10 such that watercraft 10 travels in a 
generally port reverse direction. It should also be apparent 
that the orientation of the steering nozzles 20, 32 to the 
reverse gates 22, 34 shown in Fig. 1 provides a cumula- 



tive reverse thrust to watercraft without a lateral compo- 
nent such that watercraft 10 travels in a generally reverse 
direction. This distinction will be discussed further in ref- 
erence to Figs. 3 and 4. 

[0039] pig. 3 shows the generally reverse thrust orientation of 
steering nozzles 20, 32 relative to reverse gates 22, 34. 
Steering nozzle 20 discharges a flow 90 into reverse gate 
22 which divides flow 90 into a first flow 92 and a second 
flow 94 at divider or apex 46. The proportional relation- 
ship between first flow 92 and second flow 94 is con- 
trolled by the distance apex 46 is offset from a center axis 
96 of steering nozzle 20. That is, if apex 46 were aligned 
with center axis 96, equal proportions of flow 90 would 
travel into first scoop 42 and second scoop 44. However, 
such a construction would not provide the type of control 
achieved with the offset flow proportions set forth by the 
present inventions. 

[0040] First flow 92 flows over first scoop 42 and behind an inner 
scoop 98 and is discharged at opening 48 of reverse gate 
22. The purpose of inner scoop 98 will be discussed in 
further detail with reference to Fig. 4 and more completely 
shown in Fig. 6. Second flow 94 flows across second 
scoop 44 and is discharged therefrom at opening 54. A 



mounting bracket 100 attaches reverse gate 22 to water- 
craft 10 such that reverse gate 22 is rotatable relative 
thereto, as shown in Fig. 5. Additionally, mounting 
bracket 100 is constructed such that steering nozzle 20 is 
rotatable therebetween, as shown by comparing the posi- 
tion of the steering nozzles in Figs. 3 and 4. Such a con- 
struction provides for the independent positioning of both 
reverse gate 22 and steering nozzle 20 relative to water- 
craft 10. Apex 46 is also offset from a center axis 102 of 
reverse gate 22 such that the length of first scoop 42, 
which extends from apex 46 to opening 48, is longer than 
the length of second scoop 44, which extends from apex 
46 to opening 54, although in an opposite direction 
therefrom. 

[0041] Referring now to jet assembly 16 shown in Fig. 3, reverse 
gate 34 is substantially a mirror construction of reverse 
gate 22 of jet assembly 14. Steering nozzle 32 discharges 
a flow 104 towards reverse gate 34 which is divided at 
apex 72 into a first flow 106 and a second flow 108. First 
flow 106 flows across first scoop 68 of reverse gate 34 
and is discharged at opening 74 while second flow 108 
flows across second scoop 70 and is discharged at open- 
ing 84. Reverse gate 34 is attached to a mounting bracket 



110 and is rotatable out of flow 104 about first pivot pin 
78 and second pivot pin 80. Additionally, apex 72 also is 
offset from both a center axis 112 of steering nozzle 34 
and a center axis 114 of reverse gate 34. 

[0042] First flow 106 exits first scoop 68 of reverse gate 34 and 
generates a reverse thrust indicated by arrow 116 and a 
lateral thrust indicated by arrow 118 while second flow 
108 exits second scoop 70 through opening 84 and gen- 
erates a lateral thrust indicated by arrow 120. The com- 
bined effects of thrusts 50, 52, and 58 from reverse gate 
22 and thrusts 116, 118, and 120 from reverse gate 34 is 
to propel watercraft 10 in a generally reverse direction 
when center axes 96, 112 of steering nozzles 20, 32 are 
parallel to center axes 102, 114 of reverse gates 22, 34, 
respectively. Additionally, it is within the scope of the 
present claims that second scoops 44 and 70 be con- 
structed to also provide a generally reverse thrust to wa- 
tercraft 10 by a modification of the outlet at openings 54 
and 84 to generate a more forward directed discharge. 
One skilled in the art will now readily understand that 
many modifications could be undertaken, yet still obtain 
the same function of two offset flow paths. 

[0043] a neutral thrust of watercraft 10 is achieved by rotating 



reverse gate 22 partially into flows 90, 104 discharged 
from steering nozzles 20, 32 such that a reverse thrust 
generated by reverse gates 22, 34 substantially matches a 
forward thrust generated by a portion of flows 90, 104 
that does not impinge on reverse gate 22 or 32. Addition- 
ally, it is understood that first scoops 42, 68 generate 
both a reverse and a lateral thrust whereas second scoops 
44, 70 primarily generate a lateral thrust that augments 
the lateral thrust generated by first flows 48, 74. Second 
flows 94 and 108 also generate a forward thrust, indi- 
cated generally by arrows 58' and 120', which negates a 
portion of reverse thrusts 50 and 116. Simply, first scoops 
42, 34 contribute to both reverse and lateral thrusts 
whereas, second scoops 44, 70, primarily contribute only 
to lateral, or steering thrusts of watercraft 10. 
[0044] pig. 4 shows a "steered reverse" accomplished through 
rotation of the steering nozzles relative to the reverse 
gates. In Fig. 4, steering nozzles 20, 32 are turned toward 
the starboard side of watercraft 10. Steering nozzle 20 di- 
rects a majority of flow 90 toward second scoop 44 of re- 
verse gate 22. Flow 92 across first scoop 42 is substan- 
tially less than flow 94 across second scoop 44. As such, 
the magnitude of thrust 58 is maximized while thrust 50 



and thrust 52 are substantially reduced. Additionally, due 
to the increase in flow 94 across second scoop 44, the 
magnitude of thrust 58', although proportionally smaller 
than thrust 58, is increased. Flow 94 exits second scoop 
44 of reverse gate 22 at opening 54 and passes behind 
second scoop 70 of reverse gate 34 of jet assembly 16. 
[0045] steering nozzle 32 of jet assembly 16 directs the majority 
of flow 104 into first scoop 68. No flow from steering 
nozzle 32 flows into second scoop 70 of reverse gate 34 
so that thrusts 120 and 120' are approximately zero. Flow 
104 is no longer divided by apex 72, but is divided by an 
inner scoop 122 into a first flow 124 and a second flow 
126. First flow 124 is impinged on inner scoop 122 and 
exits reverse gate 34 at opening 74 in a first direction 128 
while second flow 126 passes between inner scoop 122 
and first scoop 68 of reverse gate 34 and also exits at 
opening 74, but in a second direction 130. As shown by 
discharge directions 128, 130 of flow 124 and 126, di- 
recting a portion of the flow 104 along direction 128 from 
steering nozzle 32 over inner scoop 122 provides an in- 
crease in the lateral thrust 118 generated by reverse gate 
34. 

[0046] Summing the thrust components 50, 52, 58, and 58', 



generated from reverse gate 22, with the thrust compo- 
nents 116, 118, 120, and 120', generated from reverse 
gate 34, causes watercraft 10 to propel in a generally port 
reverse direction. As such, having the steering nozzles in- 
dependently positionable relative to not only the position 
of the reverse gate, but the inner scoop formed therein, 
provides an operator with improved control over the gen- 
erally reverse operation of the watercraft. 

[0047] pig. 5 shows reverse gates 22 and 34 rotated out of the 
path of a discharge from the steering nozzles 20 and 32. 
Such a positioning of the reverse gates allows the general 
direction of the discharge from steering nozzles 20 and 
32 to control the direction of travel of watercraft 10. That 
is, as shown in Fig. 5, when the reverse gates 22 and 34 
are rotated out of the flow from the steering nozzles 20 
and 32, watercraft 10 is directed in a generally steered 
forward direction. As reverse gates 22, 34 are rotated into 
flows 90, 104 discharged from steering nozzles 20, 32, 
watercraft 10 can achieve a neutral propulsion when the 
forward thrusts generated by the flow that bypasses the 
reverse gate substantially matches the reverse thrusts 
generated by reverse gates 22, 34. 

[0048] pig. 6 shows the inside surface of the reverse gates 22 



and 34. Inner scoop 98 of reverse gate 22 is located in- 
side first scoop 42. Inner scoop 122 of reverse gate 34 is 
located inside first scoop 68 of reverse gate 34. It should 
be apparent that the inside surfaces of the respective re- 
verse gates are substantially mirror images of one an- 
other. When a steering nozzle directs flow into reverse 
gate 22, the flow can either be directed partially into first 
scoop 42 and partially across inner scoop 98, entirely into 
first scoop 42 and not across inner scoop 98, partially 
across first scoop 42 and partially across second scoop 
44, or entirely across second scoop 44. The division of the 
flow of water across the reverse gate is controlled by the 
position of the steering nozzle relative to the reverse gate. 
It should be understood that the mirror-like orientation of 
reverse gate 22 to reverse gate 34 in addition to the un- 
symmetrical construction of the reverse gates, generates 
cooperating lateral thrusts from the reverse gates. 
[0049] Therefore, in accordance with one embodiment of the 
present invention, a reverse gate includes a first scoop 
having an inlet and an outlet and a second scoop also 
having an inlet and an outlet. The inlet of the first scoop 
intersects the inlet of the second scoop and forms an 
apex thereat. The apex is offset from a center of the re- 



verse gate and thereby discharges a proportional amount 
of the water that impinges thereupon from a steering 
nozzle. 

[0050] | n accordance with another embodiment of the present in- 
vention, a reverse gate assembly for a watercraft includes 
a steering nozzle pivotably attached to the watercraft and 
having a center axis therethrough. The reverse gate in- 
cludes a first curved section and a second curved section 
attached thereto. A divider is positioned between the first 
and the second curved sections and is offset from the 
center axis of the steering nozzle. 

[0051] | n accordance with a further embodiment of the present 

invention, a jet-propulsion system of a watercraft includes 
a steering nozzle rotatably attached to a first outlet. A re- 
verse gate is attached to the first outlet and has an apex 
that is offset from a midpoint of the reverse gate and a 
center of the steering nozzle. 

[0052] in accordance with yet another embodiment of the present 
invention, a method of providing a steering control to a 
watercraft is disclosed which includes, providing a reverse 
gate in a flow from a steering nozzle, separating the flow 
across the reverse gate into a first and second flow, and 
directing the first flow in a direction generally opposite to 



the flow from the steering nozzle when the steering noz- 
zle is generally perpendicular to the reverse gate and 
redirecting the second flow in a second direction generally 
perpendicular to the flow from the steering nozzle and; 
wherein the first flow is generally greater than the second 
flow when the steering nozzle is generally perpendicular 
to the reverse gate. 

[0053] | n accordance with a further embodiment of the present 
invention, a reverse gate includes a first scoop having an 
inlet and an outlet and a second scoop also having an in- 
let and an outlet. The inlet of the first scoop intersects the 
inlet of the second scoop and forms an apex thereat. A 
mounting arrangement mounts the reverse gate about a 
nozzle so that the apex of the reverse gate is offset rela- 
tive to the nozzle that the reverse gate is mounted to. 
Such a construction divides a flow impinged on the re- 
verse gate into a first, lateral and reverse, component and 
a second, primarily lateral, component. 

[0054] The present invention has been described in terms of the 
preferred embodiment, and it is recognized that equiva- 
lents, alternatives, and modifications, aside from those 
expressly stated, are possible and within the scope of the 
appending claims. 



